Changes in inducibility of IL-2 receptor alpha-chain and T cell-receptor expression during thymocyte differentiation in the mouse.
Within the thymus, developing T cells must acquire the competence to respond to appropriate signals by inducing the expression of genes required for immunologic function; one such gene encodes the 55-kDa-chain of the IL-2R (IL-2R alpha). Previously, we showed that most cortical-type thymocytes lack the competence to make this particular response, while most medullary-type cells respond like mature T lymphocytes. The noninducibility of cortical-type cells was striking, because most of their presumed precursors were inducible. To test the relationship between this apparent loss of competence and the positive and negative selection processes that may occur in the thymic cortex, we have assayed the inducibility of thymocyte populations, staged carefully with respect to their expression of TCR. Using size fractionation to enrich for dividing cells, we concentrated and thereby revealed defined developmental intermediates. We report that, although CD4+CD8- thymocytes behave as mature T cells, a significant fraction of CD4-CD8+ cells are noninducible. These noninducible thymocytes are dividing cells, which appear to be in a major developmental continuum between CD4-CD8- blasts and CD4+CD8+ blasts. Furthermore, the noninducible blasts as yet lack surface TCR expression. We also demonstrate the functional similarity of these CD4-CD8+ cells to a major subset of dividing CD4-CD8- precursor cells, which appear to have lost IL-2R alpha expression. These results suggest that precursors of cortical thymocytes lose competence to be induced to express IL-2R alpha several stages before their acquisition of cell-surface TCR complexes. The implications of this characterization are discussed in terms of the possible relationships between IL-2R alpha gene regulation and intrathymic fate determination.